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Abstract

The effects of final annealing parameter on the corrosion behavior and mechanical
properties were investigated for Zr-1.5Nb alloy containing 700ppm and 2000ppm oxygen.
The final annealing was performed at 470, 520 and 580C for 1, 10, 100 and 500 hours.
Corrosion test was performed in water at 360C and microstructure was examined for
the specimen with different oxygen content and annealing parameter. It was found that
oxygen content in matrix did not affect the corrosion behavior and microstructure.
Corrosion resistance was improved with increasing final annealing time due to the
formation of equilibrium B-Nb. Hardness test and tensile test were carried out to
examined the effect of oxygen content and final annealing parameter on the mechanical
properties. Hardness, yield stress and tensile stress of the alloy was increased with
increasing oxygen content due to solid solution hardening. The ductility of the alloy was
increased with increasing the final annealing temperature and time while hardness, yield
stress and tensile stress were decreased.
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Fig. 1 Optical micrographs of Zr-1.5Nb alloy final annealed at 470, 570
and 580 for 1, 10, 100 and 500hours; (a) 700ppm oxygen content,
(b) 2000ppm oxygen content
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Fig. 2 TEM micrographs of Zr-1.5Nb alloy final annealed at 470, 520 and
580 for 1 and 100hours; (a) 700ppm oxygen content, (b) 2000ppm
oxygen content
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Fig. 3 TEM image and EDS of Zr-1.5Nb-700ppmO alloy final annealed

at 520 for 1 and 100hours; (a) 1 hours, (b) 100 hours
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Fig. 4 Corrosion behavior of the Zr-1.5Nb alloy exposed in 360 water with
final annealed at 470, 520 and 580

; (&) 700ppm oxygen content, (b) 2000ppm oxygen content

for 1, 10, 100 and 500hours
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Fig. 5 Corrosion behavior of the Zr-1.5Nb alloy exposed in 360
water with final annealed at 520 for 1, 10, 100 and 500hours
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Fig. 6 XRD diffraction pattern on Zirconium oxides formed at 360 water with final
annealed 520 for 1 and 100hours; (a) 1hours, (b)100hours
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Fig. 7 Fraction of tetragonal ZrO, oxides formed in 360 water with

Zr-1.5Nb-700ppmO final annealed at 520
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Fig. 8 Impedance spectra of oxide formed in pre-transition

of Zr-1.5-700ppmO final annealed at 520
100hours

for 1 and
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Fig. 9 Hardness(H,) of Zr-1.5Nb alloy final annealed at 470, 520 and 580 for
1, 10, 100 and 500hours; (a) 470 , (b) 520 , (c) 580
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Fig. 10 hardness(H,) of Zr-1.5Nb-700ppmO alloys final
annealed at 470, 520 and 580 for 1, 10, 100 and
500hours



Yield Strength (Mpa)

600
= 600 |
wome ; 2 .
= ? 35
£ -
n s ] < / Z
g
400 o 500
® z g 30 ®
\ £ .-\ E
o u E .-\I 2 .5 n
300 E ® < B
() < 5
T 400
= 20
200
470 520 580 270 520 80 470 520 580
Final Annealing Temperature( ) Final Annealing Temperature( ) Final Annealing Temperature( )
@ (b) (c)

Fig. 11 Mechanical behavior of Zr-1.5Nb-700ppmO alloys final annealed at 470, 520

and 580 for 1 and 100hours; (a) Yield strength, (b) Maximum strength, (c)
Maximum strain

Fig. 12 SEM fractographs of Zr-1.5Nb-700ppmO alloys final annealed at
470, 520 and 580 for 1 and 100hours by tensile tests at room
temperature
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